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Summary
Bivalvespeciesisanimportantfisheryproduetintheindustryofaquacult皿e
inAsia,Oceania,Europe,andNorthandSouthAmeriGa.Anadvancedtechnol-
ogyforar七ificialseed(juvenile)produc七ion,controlofreproduc七ionandgrowもhin
ahealthアconditionisnecessarytoachieveane伍cientproductioninbivalve
閃uacul七ure.Wefocusonl)asignaltransductionofneuroho皿oneandsex
hormoneviareceptOrmechanisminrelationtoreproduotionandendoGrinedisrup一
もionand2)acellularandhu皿oraldefense皿eGhanisInasaninnatei皿皿u e アstern
associatedwithnon-selfrecognitionandelimina七iontoaimattheabove-
meI1七ionedgoal.
GonialMitosisandOogenesis
Thepat七emofproliferationofgonialcellswasdividedintotwophases:
phaseI;oogonia、andsperma七〇goniaslowlypreliferate七hroughthegrowing
stage:phaseII;oogoniadevelopintooocytesandspermatogoniastarttoprolif-
eraterapidlyfromthematurestagethroughthespawningstage.Theneurons
detectedwi七hanti-mammalianGnRHantibodyweredistributedillthecentral
nervoussystem、(CNS)ofbothsexes.TheneuropeptidefractionfromtheCNS
andbloodceUofbothsexespro皿otedproliferationofspermatogoniaintheゼn
vitrocultureofthe七esticulartissueaswellasmGnRH,whichwasabolishedbythe
mGnRHantagonistsandan七i-mGnRHan七ibodア,suggestingthatthesper-
matogonialproliferationisregulatedbyGnRH-1ikepeptide.Thesefindings
sugges七edthatthespermatogonialproliferationatphaseIIin七hescallopwas
under七heneuroendocrinecon七TolbアGnRH.
Theaccumulatedvitellinpエ〇七eininthθoocyteisanessential皿aterialfor
energyproductionanddevelopmentoflarval七issueuntiltheonsetoffeeding.
However,1ittleinformationhasbeenavai}ableconcerningthevitellogenin(Vtg>
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synthesisandendocrinecontrolofvitellogenesisinmolluscs.ThesGallopVtg
mRNAsignalwasdetectedintheauxiliarycellclosel)rassociaもedwithgrowing
oocytes,suggestingthattheVtgsynthesisoeGursthroughheterosyntheticpathway
withou七mediationthroughthebloodfiowbutoccurs面noveintheovary.A
novelneuropeptide,vitellogenesispromotingfactor(VPF),from七heCNSstrongly
premotesVtgproteinsynthesis,whilethetranscriptionofVむg皿RNAispromoted
bアestradiol-17β(E、}viaestrogenreceptor(ER).1七wassuggestedthatvitel-
logenesisin『bivalvemollusksisunderthecontrolofE2a七thetranscriptionallevel
andVPFfromtheCNSatthetranslationalleve1.
Vitellogenesiscon七エ lledbythesesignal七ransduetionsissupposedtobe
in且uencedbyendocrinedisruptingchemicals(EDC).Weconductedananalysis
foreffec七〇fEDConthegeneexpressionsofVtgandERasbiom.arkersinblue
musseLNosigni丘eantchangeinもheexpressionofeiもhertheア勾orj望」2genewas
recordedintheE2-exposedmusselinvivo,suggestingthataregula独〕rym Ghanism
exists七hatisabletomain七ainGonstantleveloffreeE2byconvertingexcessE、
inむoesterifiedproductwhiGh皿a)・havereduceda粗nitアfoエER.ρ
OocyteMaturationandSpawning
Sero七〇nin(5-hydroxytriptamine;5-HT)isamajorneurotransmitterthat
triggersoocアtematurationandsequentialspawninginbivalve皿ollusks.How-
ever,ineffec七ualityand/ori皿dividualvariationefexogenous5-HT-inducedspaw-
ning伽 麗 ㊨o,leadingtounstablear七ificialinduGtion、ofspawningandseed
pエodu.etion,whichisthebottleneGkofaquacultureindustr)rinbivalves,havebeen
reported.Anexistenceofinhibitortoregulate5一且Tfunctionwasexpec七ed.
Recentlアwedemonstratedanewpa七hwayfromthecentralnervoussyste皿(CNS)
t()エegulateoocytematuration.Wefoundanovelneuroproteinwithamolecular
massof60kDa,namedoocytematurationarrestingfactor(OMAF),whichinhibitS
areinitia七ionofoocアteIneiosisinducedbア5-HT.TheOMAF,whichisa
universalsubstanceforbivalvespecies,istransportedfromtheCNStotheovarア
throughbloodflowandprohibit5-HT-inducedoocytemaもuration.duetothe
in士erferenceofextracellularCa2+in且uxintooocytes,eventuallyresultinginthe
inhibitionofspawning.Ontheoもherhand,itseemsthatPGF2、inhibits5-HT-
inducedtransportofmatureeggs七hroughthegonoduc七,whichisresultedfroman
in、hibi七ionofthecilioexcitatoryac七ivityof5-HTintheciliatedepitheriumofthe
gonoduct.Weconcludedthaむoocytematurationandsubsequenteggrelease
triggeエedby5-HTaresuppエessivelγcontroUedb)・OMAFandPGF2,respectively.
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GriticalComponentsinHumoralDefenseMechanisms:
PRPsandLysozymes
Inordertocombatinfectionbアbacteria,fungiandparasi七es,bivalve
mollusesrelyoninnateimmunitycomprisedofnon-speGificphagocytosisby
hemocytesandhumoraldefensefaGtors.Foraprincipleofhumoraldefense
mechanisms,tアpicalmicエobialpathogen-associatedmolecularpatters(PAMPs)
areエecognizedanddistinguishedbymultiplepatternrecognitionproteins(PRPs),
suchaslectinsandpeptidoglycanrecognitionproteins(PGRPs),andsubsequently
variousimmunereactionsareinduGed,
Carbohydratespecificbindingproteins,lecもins,areknowntoreGognize
non-selfmoleculesandaGtasopsoninforphagocytosis,andthusconsideredasan
im、porbantPRPs.Sofar,identificationofC一もアpelectins,galectinsaswellas
lectincDNAsequencesan(i七he廿tissueexp1essionanalysishavebeenconducted
invariousspeciesofbivalvemollusks.0皿previousworksdemonstrated七ha七
MσL-4,anovelisofor皿lectinpuri且edfro皿theplasmaoftheManilaclaln,
Rudit〔4)espUhilipupuinαoiem,significant1アfa、cilit{Ltes巧b幅ocellsphagocアtosedby
c1amhemocytes,inadditiontobacteriostaticabili七y.Wealsodiscoveredpres-
enceofmultiplePGRPsinthePaeificoyst}er,arαssostreαgigαs,thus,meGhanisms
torecognizePAMPsapPeartobecruciallyimportantforbivalvemollusks.
Lアsoz)・mes(EC3.2ユユ7>,cleavingtheglアcosidicbondofbacterialcellwalls
inagreatvarietyoforganisms,areconsideredasoneof七hLerepresenthu皿oral
defensefactorsinbivalvemollusGs.Ourrecentmolecular-basedworksdemon-
stratedthatthePacificoアsterpossessesthree七ypesoflysoz)τ]皿es,CGL-1,CGL-2
andCGL-3,andeachofthemh{msdifferentbiochemicalpropertiesanddifferent
tissueexpression.CGL-1,identifiedfrom七hehemecytes,isexpressedinmultiple
tissues,especiallymantle,hemocアtes,anddigestivegland,andrecom-binant
CGL-1showedgreatactivityinrelativelアhighsa}tconcentra七ionsandpll.
Basedonthesecharacteエistics,itisconsidered七hatCGL-1isbe七tersuitedto
functioninthemantletissuesandthehemolymph,wherepHandsaltconcentra一
七ionsareusuaUアhigh,forself-defense,althoughitsexpressioninthedigestive
diverticulamayindicateanadditionalfunction,digestion.Anotherlysozyme,
CGI」-2,isexpressedinthedigestivθcellsofthedigestivetubule,anditsisoelectric
pointislowerもhantheotherlysozymes.Moreover,thenumberofarginine
residuesandproteasecut七ingsitesinCGL-2arefewer,sugges七ingthatCGL-2has
anincreasedresistance七〇proteolyticdigestiveenzymes,andfunctionfordiges-
tion.Theもhirdlysozyme,CGL-3ismainlアsynthesizedinthemantlebutlessin
thediges七ivediverticula,and七heCGL-・3seems七〇besuitedinhigherpHcondi一
もion.ThesepropertiessuggestthatむhepエedictedfunctionofCGI、-3isself-
defenseratherthandigestiveenzyme.
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